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GREEN PATHS 
TO THE FUTURE 
auspices of the Union of Concerned 
Scientists (UCS), a group usually pre-
occupied with the dangers of nuclear 
war, they warned that "human beings 
and the natural world are on a collision 
course" which "may so alter the living 
world that it will be unable to sustain 
life in the manner that we know". They 
called for action on five fronts: reduc-
tion of environmentally damaging acti-
vities such as fossil fuel use ; more 
efficient use of natural resources; stabili-
zation of population growth; reduction 
of poverty; and~uality of the sexes. 
Th~ statement was issued with the ap-
pfoviîl 11ot only of individual scientists, 
but also of a dozen of their national 
ï1cademies, the Pontifical Academy of 
Sciences af\d the director-general of 
UNESCQ. Many of its ideas strikingly 
rcsembled those appearing in another 
dôcument that had eiru:rged five 
menths earlier, called Agenda 2 t. That 
document came from the United 
Nations Conference on Environment 
an.d Development (UNCED) in Rio 
de Janeiro - the biggest gathering of 
world leaders in history popularly 
called the "Earth Summit". Agenda 2 t 
:was the leaders' action plan for the 
19.90s and well into the 20th Century. 
Thus the UCS statement, coming as 
it did from many of the world's most 
senior scientists, amounted to a com-
pelling endorsement of Agenda 21 . 
ln UNCED's Guide to Agenda 21, The 
Global Partnership for Environment 
and Development, its 
Secretary-General 
Maurice Strong wrote: 
"Humanity is con-
fronted with de~n­
ing disparities Within 
and between nations. 
There is pervasive 
hunger, poverty, illit-
eracy and ill health. 
Tht-«x>logical conse-
quences of ozone 
do~on , clmate 
~' soil .+81l'da-
lion, defore.slation , 
loss of biodiversity and the increasi ng 
pollution of air, water and land threat-
en our common and sustainable futu re". 
Warren H. Lindler, executive director 
of the Centre for Our Common Future, 
described the situation in striking fash-
ion in a column in The Earth Times , an in-
dependent newspaper affi liated wi th the 
Ea rth Council. Assess ing where th e 
world finds itself after UNCED, he said: 
" ... We are still only at square one .. . The 
world we fi nd at square one, the world 
twe nty yea rs afte r th e Stockh olm 
Co nference , five 
years afte r the is-
suance of the 
Brundtland Report 
and two months 
after the Ri o Con-
fe rence is a world 
where more people 
' are now li vin g in 
abso lute poverty 
than at any time in 
hi story - two 
thi rds of them 
under the age of 15. 
"lt is a world where more 
th an one billi o n peo pl e, 
near ly 20 perce nt of th e 
earth 's popul atio n are di s-
ease d, in poo r hea lth , o r 
malnourished. 
"lt is a world in whi ch the 
one billion people in the in-
dustriali zed countri es earn 
30-40 t im es what th e re-
maining 4.5 billi on in the 
developi ng countri es earn 
and use more than 75 per-
ce nt of the earth's natural 
resources in the process. 
"lt is a world where the per 
capit a in ca rn e of th e 42 
poores t countri es is about 
$200, lower in many cases than it was 
at the start of the 1980s. lt is a world 
where more than 20 million people, 9 
million of them children, di e annually 
of illnesses that could be easily and in -
expensively prevented - that's nearly 
80,000 people a day dying needlessly. 
"Square O ne is a world where in thi s 
year al one another 1 OO million people 
will be added to the 5.5 billion already 
try ing to cope with this daunting pic-
W
orld poverty is the underlying 
problem that Agenda 21 must try 
to salve. As stated in For Earth 's 
Sake , written by the Commission on 
Developing Countries and Global 
Change (CDCGC) and published by 
lDRC: 'The alleviation and ultimate 
elimination of poverty must be at the 
top of any genuine agenda on develop-
ment and environment". Poverty is a 
re lative concept: the Canadian Govern-
ment's definition of the poor are those 
who must spend 58 % or more of their 
incarne on basic necessities like food , 
clothing and shelter. By contrast, ab-
solute poverty, meaning the inability to 
obtain on a day-to-day basis, adequate 
food , clothing and shelter - is "the liv-
ing condi tion of 1.2 of the 2.7 billion 
people living in the tropical and sub-
tropical regions of the globe", accord-
ing to the CDCGC 
Because poverty exists in some form in 
both developed and developing coun-
tries , and because the industrialized 
world has to a greater or lesser degree 
contributed to the abject living condi-
tions of the world 's poorest people , 
eradication of poverty must be achieved 
through the shared responsibility of ail 
countries . This requires the "global 
partnership" called for in Agenda 2 1. 
WHAT IS AGENDA 2 t? 
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The Earth Summit and Agenda 21 were 
the most recent steps in a long process 
directed at finding agreement between 
nati ons on concrete measures that 
could "reconcile the world's economic 
activities with the need to protect the 
planet and ensure a sustainable future 
for ail people". The process began with 
the United Nations Conference on 
Environment and Development in 
Stockholm in 1972, but the term "sus-
tainable development" was first brought 
into ge neral currency in 1986 by the 
World Commission on Environment 
and Development (the Brundtland Com-
mission). lt means "development that 
meets the needs of the present without 
compromising the ability of future gen-
erati ons to meet their own needs". lm-
plicit is the id ea that social equity 
betwee n peoples must be achieved 
now, which means that overriding pri -
ority must be given to the 
current essential needs of 
the world 's poor . The 
Brundtland Report served 
to focus the world's atten -
tion on the profligacy of 
today's generations in de-
pleting the earth's "capital" 
of natural resources to the 
impoverishment of future 
generations. And this , 
coming at a time when a 
growing scientific consen-
sus was emerging that the 
earth's natural systems (la nd, air, water) 
were being damaged on a planetary 
scale and at previously unknown rates 
of change, led to the Earth Summit. 
While the term sustainable develop -
ment is thus of recent origin , its under-
lyi ng philosophy has been a leitmotiv 
for ail the work that IDRC has clone 
during its 20-year history . The Centre's 
focus has been on research suited to 
th e long-term needs of developing 
countries as defined by, and carried out 
by, those countries themselves . A basic 
principle guiding IDRC-sponsored re -
search is that projects must be targeted 
to help the poor, must maximize the 
use of local materials and strengthen 
human and institutional capacity. 
While the areas its projects caver are 
necessarily extensive - from agricul-
ture to health systems and education to 
social policy - environmental con-
cerns have always been an underlyi ng 
theme. So it was not surpri si ng that 
Prime Minister Brian Mulroney should 
announce at UNCED in Rio that IDRC 
was to become one of the world's key 
orga nizati ons in making susta inabl e 
development a reality. 
"ln the li ght of the welcome support 
given the United Nations Confere nce 
on Environment and Development 
(UNCED) to the creation of a Sustain-
able Development Commission at the 
United Nations", the Prime Minister 
said, "Canada will formally broaden the 
mandate of the International Develop-
ment Research Centre to emphasize 
sustainable development issues". 
Thi s would invo lve in viting the UN 
Secretary General and other key orga-
nizations like the W orld Bank to pro-
pose appointments to IDRC's Board of 
Governors, thereby establishing a new 
partnership with the United Nations, 
the Prime Minister sai d. ln turn , this 
greater access by the intern atio nal 
community to the expertise of IDRC 
would "help to ensure a quick start on 
implementation of the UNCED Agenda 
21 program". 
OVERDRAWING THE 
PLANET ARY ACCOUNT 
We live in a world of paradoxes. ln a 
period that has seen unprecedented in-
creases in foo d production and con-
sumption in the deve loped wo rld , 
hundreds of millions cannot 
find enough to eat in the de-
veloping world . For years the 
dri ve for ever-greater con-
sumption of ail kinds in the 
rich countries has led the in-
ternational economic system 
to favour the over-exploitation 
of raw materials, particularly 
those found in the poor coun-
tri es. This has been clone at 
serious cost to the environ-
ment, and has made the fragi le 
economies of the developing 
world hi ghl y vuln era bl e to 
changes in world economic 
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NO MORE "BUSINESS AS USUAL" 
conditions over which they 
have little contrai. One re-
sult is that poor countries 
pay out an nually in debt 
charges to the ri ch more 
than their economies earn. 
Such patterns are unsus -
ta inable. 
ln t he United Nations 
Ge neral Assembly debate 
following the Earth Sum-
mit, Akram Zaki of Pak-
istan noted that whil e the 
maj or ity of developing 
countries had embraced 
fu ll commitment to envi-
ronmental protection at 
Rio, the developed coun tries had not 
shown si milar support. Yet "the envi-
ronmental cris is", he sa id , "is mainl y 
due to the unrestrained and unsustain-
able co nsumpti on patterns an d life-
styles in the developed countries". 
Excessive consumption is therefore one 
of the principle causes of poverty in 
the developing wo rld - particularly 
excessive energy consumption. Since 
the mid-20th Century, world produc-
tion of energy has increased 20-fold , 
while industrial pro du ct ion has 
increased four-fo ld . Over the same 
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period, world popula tion has more than 
doubled, from 2.5 billion to 5.4 billion . 
This rapid growth of both energy and 
industrial production has increased 
co nsumpti on and also raised liv ing 
standards, but most of the benefits have 
gone to the industrialized countries : 
these include only one-fifth of the 
world 's population , but they 
accou nt for about four -fifths of the 
consumption of foss il fuel and metal 
minerai resources. They also consume 
between 48 and 72 percent of cerea ls, 
meat and milk. If developing countries 
seek to em ul ate the industrialized 
countries in this regard - wh ich would 
seem only natural - these unsustain-
able patterns wi ll gravely threaten the 
global ecology. Those in lndia's middle 
and upper socio -economic strata are 
already doing this - and so far they 
include more than 200 million people. 
Thus altering consumption patterns is 
one of the greatest chall enges in the 
quest for envi ro nmentally sound and 
sustainable development. lt wi ll require 
the combined efforts of governments, 
individuals and industry. 
"W orld food production must more 
than double over the next four decades 
to meet the needs of a growing popula-
tion", says Agenda 21. "Since more than 
80% of the global population wi ll be 
living in the developing world, most of 
the new production wi ll need to occur 
there. The challenge is to apply the 
most efficie nt possible food production 
methods to high potential lands while 
drawing destructive agriculture prac-
tices away from marginal areas." 
IDRC has for many years promoted 
sustainable agriculture. lts projects have 
included research on farming systems 
designed to make the most of the mar-
ginal lands that many small -scale fa rm -
ers in developing countries are obli ged 
to cul tivate, while doing the least envi-
ronmental damage; on usi ng alternate 
fa rming practices such as integrated 
pest management , which reduces the 
need for costly chemical fert ilizers; and 
on agroforestry, which exploits the use 
of trees for multiple purposes such as 
forage , firewood and windbreaks , and 
SUSTAINABLE AGRICULTURE : 
RICE - FISH FARMING 
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enriching the soi!. IDRC has supported 
research in sustainable mountain devel-
opment and on survival strategies for 
the highland poor. lt has funded pro-
jects to help cities gain sustainability in 
food production. And it also sponsors 
research on the preservation of indige-
nous knowledge systems. 
Yet the links between food security and 
environmental sustainability have not 
yet been fu ll y researched. T o address 
the Agenda 2 1 goal to double food 
production within the next 40 years 
without further degrading the environ -
m en t , IDRC proposes a focused 
approach on three areas: regions under-
goi ng desertification , especia ll y in 
Africa; fragile highlands in Latin America, 
Asia and Africa; and rapidly expanding 
urban areas, especially in Africa. 
Such research wi ll involve social and 
economic considerations, and wi ll aim 
at integrating agricu ltura l and nutri-
tional goals - always in harmony with 
environmenta l factors. Examples in-
clude studies of the relationship be-
tween food production, desertification 
and economic policy, and finding ways 
of managing local resources such as 
water supplies to increase food security. 
The Centre will provide communica-
tion networks for improving policy-
making and information systems. For 
example, it plans to help create a Pan-
African Network for Research on Food 
Systems Linder Stress and an Electronic 
Atlas on Food Systems Linder Stress. 
How do we know that research in sus-
tainable agriculture will really help solve 
the problems of poverty? There is ade-
q ua te evidence that it can. ln 1990, 
three International Agricultural Research 
Centers in Latin America invested 
US$22. 3 million in research on Staple 
crops such as beans , maize , rice and 
wheat. lncreased farm production result-
ing from improved varieties returned 
more than $1 billion to the region that 
same year - roughly 46 times the 
investment and 11 times the combined 
1990 budgets of the three centres. 
"The environmental value may be even 
greater'', according to Dr. Gustavo 
Nores , Director General of the Interna-
tional Center for Tropical Agricu lture 
(CIAT). "Highly productive and sus-
ta inable agricultural systems help slow 
migration of farmers to cities, and slow 
clown deforestation". 
The team of economists that studied the 
returns on the research investment 
showed that wheat production almost 
doubled in the region from 1966 to 
1989 . Ri ce production increased by 
93%, maize by 58%, potatoes by 57%, 
and beans by 12%. Growth in beef and 
milk production between 197 4 and 1989 
amounted to 23 % and 34% respectively. 
The economists said these increases 
helped Latin America keep food produc-
tion ahead of population growth. 
ln hi s book Seeds of Chang e, the late 
Frank Meissner wrote: "Gains from the 
research system have made foodstuffs 
more abundant and profitable through-
out Latin America and the developing 
world - the biggest impact the Bank 
has received for its development dollar, 
bar none". 
lmp roved croppi ng systems also 
al lowed farmers to use their natural 
resources more efficiently . Dr. Luis 
Sanint, CIAT economist, says pesticide 
li 
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use dropped dramatically because fa rm-
ers adopted integrated pes t manage-
ment. ln Colombia they sprayed nine 
times per crop against insects and dis-
ease in 1980 , but fewe r th an three 
times in 1990. "A decade ago, 60% of 
Venezuelan farm ers sprayed both in· 
sec ti cid es and fun gic id es twice or 
more", he said. "Today, 90% spray only 
once, or never". 
The International Ri ce Research lnsti-
tu te in the Philippines, where modern 
high-yielding ri ce varieti es have been 
developed si nce the Green Revolution 
of the 1960s, says that since 1965, in -
creases in producti vity coupled with 
ex pansion of the area planted, have 
doubl ed wo rld ri ce producti on. Bu t 
Dr. Gurdev S. Khush, principal plant 
breeder there, poi nts out: "By 2020, we 
must produce 60% more ri ce to keep 
up with the increasing population". 
EXPLODING POPULATIONS 
The constant expansion of the world's 
population is another majo r cause of 
world poverty. World population was 
stable until the industrial revolution in 
the 18th Century. Li fe expecta ncy, 
however, was only about 25 years. Dur-
ing the past 50 years, world population 
has doubled to more than five billion 
and is now in the process of doubling 
again . For those in the industri al coun-
tr ies , li fe ex pec tancy has risen to 75 
years and population growth is fla tten-
ing out. While there are considerabl e 
variations in populati on growth fro m 
coun try to coun try in both the North 
and the South , more than 90 percent of 
today's increase overall occurs in devel-
opi ng countries: accord ing to Un ited 
Nations World Population Prospects ( 1990-
92 revision) population there has risen 
fro m 1.7 billion in 1950 to 4.2 billion 
in 199 1, has al ready grown to 4.3 bil -
li on in 1993 and is expected to reach 
nearly 5 billion in the yea r 2000. 
The South hopes for the sa me bene-
fi ts that industri ali za ti on brought the 
North . To some extent this process has 
already begun . Grea ter producti on in 
so me parts , coupl ed with imp roved 
medical care, mass education and the 
Green Revolution, which has increased 
ag ri cultural out pu t , have brought 
fa ll ing death rates , whil e birt h rates 
conti nue to be hi gh. Li fe expectancy 
now approaches 60 years in Asia and 
Latin America and 50 years in Africa . 
In exorable pressure wi ll result from this 
increase on se rvices such as heal th , 
educat ion, pota bl e water and waste 
di sposai. Yet such services already are 
inadequate th roughout the developi ng 
world . T o make things worse , some of 
the fastes t popula tion growth (between 
6 and 10% per year, faster than that for 
the·wo rld as a whole) will occur in 
cities , many of which are already sur-
rounded by siums where such services 
are non-existent. 
· Much enviro nmental degradation such 
as desertification, soi! erosion, decl in -
ing air qua li ty and contami nated water 
sources also occurs in or around dense-
0 
ly populated areas. These problems wi ll 
increase wit h in creased pop ul atio n 
pressures . 
Somehow ways must be fou nd to infl u-
ence reproductive practices on the one 
hand, and the achievement of a better 
ba lance in population growth and di s-
tribution on the other, so as to preserve 
the earth 's remai nin g resources and 
manage them better. Thi s ca ll s for re-
search into fam ily dynamics and repro-
ductive pattern s and their impacts on 
natural resources; the effectiveness and 
acceptabil ity of fami ly plan ning meth-
ods, including male contraceptives and 
ro les in reproducti on ; migration and 
land use ; and the causes and conse-
que nces of the mass mig rat ion from 
rura l areas to cities . lt also calls for 
researc h into trai ning programs that 
strengthen politica l skill s, and on the 
empowerment of women. 
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the early l 980s, when scientists di cov-
ered a vast hole in the ozone layer above 
the Antarctic. Monitoring stations in 
Antarctica have found lasses of 30-40% 
of to tal ozone over the region in spring-
time, even higher at some altitudes. 
A 1992 scientific assessment by more 
than l OO leading atmospheric scienti sts 
fro m 28 countries di sclosed that the 
ozone layer is being depleted at a faster 
rate than earlier predicted. Furthermore, 
it is being depleted not only at high-
but at mid-latitudes , in both hemi -
spheres , and in spring, su mm er and 
winter. Depletion now covers North 
America, a large part of South America, 
nearly the whole of Europe, Australia 
and New Zea land. The only areas not 
covered are the tropics. Esümates pre-
dict a 5-10% ozone Joss (compared to 
that of the mid -70s) for mid -latitudes in 
sumrner by the year 2000. 
Each 1 % reduction in ozone is likely to 
raise UV-B radiati on by about 2% , 
whi ch cou ld lea d worldwide to an 
in crease of 50 ,000 cases of no n-
melanoma skin cancer and 100,000 of 
blindness. 
ln September 1987, th e Montreal 
Protocol on S11bstances tliat Deplete the Ozone 
Layer was signed by 24 mainly industri-
alized nations that undertook to halve 
their production of CFCs by 2000 (the 
number of countri es that have since rat-
ified the treaty has increased to 87 plus 
the European Community). The Mon-
treal Protocol came into fo rce January 
1, 1989, and was amended in London 
in June 1990 after ozone depletion was 
shown to be more severe than previ-
ously believed. Under that amendment, 
CFCs, halons and carbon tetrachloride 
(a so lve nt that al so depletes ozone) 
were to be phased out completely by 
2000. ln November, 1992, signatory 
co un tr ies , meet in g in Copenhagen , 
agreed to a complete CFC and carbon 
tetrachloride phase-out by 1996, four 
years ea rli er than agreed at London . 
They also dec ided to speed up the 
elimination of hal o ns by six years 
( 1994 deadline) and of methyl ch loro-
form (used in dry cleaning) by nine 
years, from 2005 to 1996 
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The Copenhagen meeting went even 
fur th er , cal lin g for a phase-out of 
HCFCs (hydrochlorofluorocarbons ), 
fo r wh ich the London agreement had 
only suggested replacements be sought, 
by 2020, and a freeze of methyl bro-
mide producti on in 1995 at the 199 1 
level. Methy l bromide , The Economist 
noted in a recent article, is "one of the 
most heavily used pesticides in the 
world", more than 60,000 tonnes of it 
being used each year by fru it and veg-
etable growers . Bromine, it said, is 1 OO 
tim es more effective in destroying 
ozone than chl orine! 
A decision of particular importance to 
developing countries taken at Copen-
hagen was the creation of a Multi lateral 
Fund for the Montreal Protocol , which 
will finance the transfer of technology 
from North to South to enable the de-
velopi ng countries to replace ozone -
depleting chernicals. 
The ozo ne agreement dernonstrates 
that a genuine partnership betwee n 
countries of the North and South can 
exist when both are threatened by a 
common problem. 
"The measures agreed here", sa id 
UNEP's executive director, Mostafa 
K. Tolba at Cope nh age n, "are the 
strongest package of globa l environ -
mental law ever enacted ... But the great-
est achievement of this meeting is that 
it has prepared the way for more vigor-
ous contra i measures". 
GLOBAL WARMING 
"Climate change is perhaps the most 
intractable threat to human well -being 
and the surviva l of many spec ies on 
Earth", says Agenda 21. 
Radiation from the su n passes through 
the atmosphere, warms the earth and is 
reflected back into space. Sorne of thi s 
reflected radia tion is trap ped by 
so-cal led "greenhouse gases" , mainly 
carbon dioxide , resulting principally 
from the burning of fossi l fuels , but 
including methane, nitrous oxide, halo-
carbons and atmospheric water vapour. 
Al i except halocarbons occur naturally, 
but increas ing hum an activities have 
increased the amount of gases tremen-
dously. Concentrations of carbon di ox-
ide alone are now 25% higher than in 
15 
pre-industrial times and are rising by 
0.5% each year. Methane concentra -
tion is increasing by nearly 1 % annual-
ly , nitrous oxide by about 0.3 %. This 
has resulted in global warming. 
The United Nations Environment 
Programme (UNEP) publication UNEP 
T wo Decades of Achievement and Challenge 
says: "If no action is taken to regulate 
greenhouse gas emissions , the Earth 
could heat up by 0.3 degrees C 
a decade. Over the next century this 
would mean a warming of between 
2 degrees and 5 degrees C, with the 
best estimate around 3 degrees C - a 
change unprecedented in the past 
10,000 years". 
If a change of 3 degrees C does not 
seem like much , it aids understanding 
to consider that the world has warmed 
by only 5 degrees C in the 18 ,000 
years since the last lce Age ended. 
"Global warming will accelerate sea-
level rise, modify ocean circulation and 
change marine ecosystems, with con-
side rable socio-economic conse-
quences", says UNEP. "Sea levels are 
expected to rise by 20cm by 2030 and 
by 65cm by 21 OO, flooding low-lying 
islands and coastal areas. Cropland 
could disappear, water supplies could 
be contaminated and tens of millions of 
people could !ose their homes". 
lndustrialized countries are responsible 
for most greenhouse gas emissions, and 
yet it is the developing countries which 
are most likely to experience the worst 
impacts of climate change Low-lying 
areas of Bangladesh and Egypt are obvi-
SATELLITES AND MANGROVES 
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GLOBAL WARMING: 
A VIEW FROM THE SOUTH 
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ously vulnerable. lncreased support to 
developing countries thus will be need-
ed to enable them to respond to climate 
change and to take Jess polluting paths. 
Th rough deforestat ion occurin g on 
their territories , deve lop in g nati ons 
co ntribute between 10 and 20 % of 
global carbon di oxide emissions . Tropi -
ca l and te mpera te forests co nsti tu te 
a large "sink" for carbon, which is 
re leased into the atmosphere in the 
fo rm of carbon dioxide when trees or 
vege tation are burned or eut . ln the 
regions where forest clearance is great-
est, Latin America and Southeast Asia , 
deforestation is responsi ble for 75% of 
the carbon di oxide emi ssions. Carbon 
levels can be restored or increased, and 
carbon dioxide in the air reduced , by 
mass ive planting of trees and shrubs, 
increasingly a priority in many coun-
tries. The US Environmental Protec-
tio n Age ncy issued a report in 1989 
sayi ng that 40% more global warming 
could occur by 2050 if developing 
countries fa il to eut back on fossil fuel 
use an d deforestation. 
The USA itself, however, is the leading 
source of carbon di oxide production . 
Ali of the developed world will have to 
take steps to reduce C02 emi ssions by 
burning Jess coa l, oil and natural gas , 
because while co mpri si ng onl y one-
fifth of the world's population, it never-
theless consumes more than four-fifths 
of the tota l commercia l energy pro-
duced. On average , someone in a high-
income country burns 15 times more 
energy than someone in a low-income 
country, and about fo ur times more 
than someone in a middle-income one. 
MAKING THE ENERGY 
TRANSITION 
Fossi! fuels provide 85% of commercial 
energy used worldwide, and they ac-
count for the vast majo rity of green-
house gases produced. By contrast , 
wood and agricultural residues - the 
fuel used by the more than two billion 
people in the developing world - ac-
count fo r only about 12 % of world en-
ergy use. 
20 
A worldwide reduction in energy con-
sumpti on and an increase in energy 
conservation practices (e.g. better insu-
lation in buildings) is called for. Evi-
dence exists that economic growth can 
still be achieved with reduced energy 
consumption: Japan's output increased 
by 8 1 % between 1973 and 1991 using 
the same amount of energy. Even in the 
United States, a nearly 39% increase in 
CNP was achieved during a similar pe-
riod with only a modest increase in en-
ergy use. Alternate forms of electrical 
power generation should also be in-
creased Currently, hydropower, which 
is relatively environmentally clean, ac-
counts for only a fifth of the world's 
electricity production; nuclear power, 
which produces no greenhouse gases 
but plenty of hazardous waste material , 
accounts for 17%; and geothermal 
resources, also relatively environmen-
tally clean, for less than 1 %. 
DEFORESTATION AND 
DESERTIFICATION 
Canada is known as a land of lakes and· 
forests , and forestry products have 
always been one of its major industries. 
Yet as pointed out in IDRC An Agenda 
21 Organization, unless drastic changes 
are made to current forestry practices , 
our forests will be reduced to scrubland 
by the middle of the next century be-
cause for every three trees felled only 
one is planted as a replacement. 
More than one-third of Europe's forests 
- some 50 million hectares - have 
been harmed to various degrees by air 
pollution, soi! acidification and disease. 
ln the tropics ,, 16.8 million hectares 
MORE "WATER FOR THE POOR 
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were deforested annually in 1990, up 
from 9 million a decade earlier. 
T ree loss has profound effects. Tropica l 
forests h old more than half of ail 
known plant and animal species , plus 
80% of insects and 90% of primates. 
They provide food, medicine , shelter 
and income to those who live in them 
- and the basis of new pharmaceutical 
products to the rest of the world. 
Forests prevent so il erosion, maintain 
water qua li ty through filtering of pollu-
tion , regulate water flow : when they 
are eut down torrents of water run 
unimpeded clown hillsides , causing 
floods and sweeping away topsoil. 
Trees also help stabilize the cl imate . 
Sorne species provide natural fert ili zer 
for crops by fixing nitrogen in the so i! , 
forage for farm animais, fenceposts and 
windbreaks and fruit for human con-
sumption. And they furnish fue lwood 
for two billion people. 
Deforestation can contribute to deserti-
fication , an extreme form of land degra-
da ti on in arid and semi -ar id lands, 
because the trees have a stabilizi ng ef-
fect on soi ! and resist the erosive ef-
fec ts of wind . Extended drou ghts, 
increasing aridity and overuse of the 
land resources by people are principal 
causes of desertification, which each 
year swall ows up six million hectares of 
land, equivalent to an area larger than 
7 
Prince Edward Island. 
Although it can be 
sto pped in ea rl y 
stages, once desertifi-
ca ti on reaches a cer-
tain level it cannot be 
stopped. ln the ea rly 
1980s, 88% of the 473 
million hec tares of 
productive drylands in 
Sudano-Sahelian 
Africa was turn ed to 
desert. Desertification 
now affects one-fourth 
of th e earth's land 
areas and one-sixth of 
its people. 
UNEP points out that 
while so i! takes thou-
san ds or million s of 
years to form , it takes only a year or 
two to destroy it. Most so i! degredation 
is caused by humans - through over-
exploitation or poor land managemen t, 
for example - and 15 % of the world's 
land has been degraded in this way. 
Each yea r 75 billion tons of so i! are 
lost. Land degradation is the main rea-
son why fa rmers leave for the cities: 10 
million people in 21 African countries 
were drive n permanently from their 
homes during the drought of 1984-85. 
Robert Goodland, environmental advis-
er to the World Bank, says "As 35% of 
the earth's land already is degraded , 
and as this figure is increasing and 
largely irreversible in any time-scale of 
interest to society, such degradation is 
a sign that we have exceeded the re-
generative capacity of the earth's soi! 
source .. Exceeding the limits of this 
particu lar environmental source raises 
food prices , and exacerbates income in-
equality, at a time when 1 billion peo-
ple are already malnourished. As one 
third of deve loping country popula-
tions now faces fue lwood deficits, crop 
residues and dun g are di ve rted from 
agriculture to fuel. Fuelwood overhar-
vesti ng and this diversion intensify land 
degradation, hunger and poverty". 
As noted earlier, as part of its involve -
ment with Agenda 21 , IDRC plans to 
increase its em phasis on projects deal-
ing with desertification. Many current 
ones are involved with agroforestry, a 
subject in which the Centre promoted 
widespread interest by helping to found 
the International Council on Research 
in Agroforestry (ICRAF) in 1978. 
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PROTECTING THE OCEANS, 
RIVERS AND LAKES 
Canada has the longest coastline of any 
country. lt has al so recentl y los t its 
Northern cod fi shery for an indefinite 
period as a result of over-exploitation. 
Hence thi s country has a keen interest 
in protecti ng this resource. 
But ocean resources world wide are 
th rea tened. Most fi sheri es are over-
ex pl oited, or nearl y so. Severa\ have 
already collapsed: Peru's anchovy fi sh-
ery, North Atlantic herring stocks and 
California's sa rdines. 
Bu t the oceans are more than their fi sh-
eries: they and the seas and the coastal 
areas are essential components of the 
global life support system. The oceans 
exert a critical influence on global ener-
gy, climate and weather, though exact-
ly how is not well understood. 
Half the world's populati on li ves Jess 
than six kilometres from the sea, and 
by the year 2020, three-fourths may do 
so. Many live in poor, densely crowded 
settl ements, dependent upon a fragil e 
coastal or island ecosystem that is con-
stantly threa tened by fishing, shipping, 
tourism, urban waste, and pollution. 
Marine pollution is a serious problem (see 
fo ll owing chapter). Sorne 30% corn es 
from industrial and urban runoff through 
rivers and 20% via the atmosphere, while 
mun ic ipal was tes co ntribute the rest . 
Sewage and agricultural runoff cause mas-
9 
sive algae blooms, poisoning marine li fe. 
O il spills cause serious damage in coastal 
areas. And long- li ved pl as ti cs make up 
much of the li tter delivered by rivers to 
the sea. lDRC has pioneered in introduc-
ing a multidisciplinary view to such prob-
lems through its coastal zone projects. 
Fresh water is indispensable to li fe and of 
vital importance to human development. 
Agri culture, industry, urban deve lop-
ment, hydro power, inl and fis heri es , 
transportation and recrea tion ail depend 
on fresh water resources. Human health 
depends on adequate suppl ies of safe 
drinking water and sanitation. 
ln some areas, water is so scarce heroic 
efforts must be made to obtain it. This is 
the case, for example, in remote villages 
high in the Andes mountains of South 
America, where huge systems of metal 
screens and tubes must be erected to lit-
erally extract water from the fog by con-
densation. ln one project, four villages 
of 400-500 inhabitants will be provided 
with running water fo r the first tim e 
through such a system. If successful , the 
system will be used elsewhere. 
BIOLOGICAL DIVERSITY 
Human beings depend on other fo rms 
of life for food, clothing, housing, med-
ici nes and many other needs. The term 
biodi versi ty covers the entire ran ge 
of living orga ni sms - plants, animais, 
microorga nisms - and the water, land 
and air in which they live and interact. 
Roughl y 1.4 milli on spec ies are cur-
rentl y kn own to mankind , but these 
comprise only a small percentage of the 
estimated number, which could be any-
where fro m five to 1 OO million. 
For example, according to an article in 
Scirnce by Peter H. Raven, director of the 
Missouri Bota ni ca l Garden, St. Loui s, 
Missouri , and Edward O. Wilson, Curator 
in Entomology at Harvard University's 
Museum of Comparati ve Zoo logy, 
Cambridge, Massachusetts: 
• Although 69,000 species of fungi 
have so fa r been described, the 
world total is probably 1.5 mil -
lion or more. 
About 4,000 bacte rial spec ies 
have been recorded but the huge 
majo rity re main undiscovered. 
Recent studies show there may be 
4,000 to 5,000 species in a single 
gram of beach fores t soil and a 
similar number in a gram of near-
by marine sediment. 
• The majori ty of insects in the tropi -
ca l rai n fo rests - perhaps more 
than 90% in some groups - remain 
unknown. 
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• 1 1 of the 80 known living species of 
cataceans ( whales and porpoises ) 
have been discovered in this century, 
while another undescribed species 
has been sighted but not collected. 
"Biodiversity represents a potential 
source of wealth in the form of new 
crops, pharmaceuticals, petroleum sub-
stitutes and other products", the biolo-
gists say. "If used wisely, wild species 
will also continue to provide essential 
services to the ecosystem , from the 
maintenance of hydrologie cycles to 
the nitrification of soils" 
However, they add, biodiversity is dis-
appearing rapidly, primarily due to habi-
tat destruction. Tropical deforestation 
alone is reducing some species by at 
least half a percent per year, and up to a 
fifth or more of species of ail groups will 
likely disappear in the next 30 years . 
The species being lost have a value that 
far exceeds their use by humans: their in-
trinsic worth is incalculabe. Agenda 2 1 
calls for urgent and decisive action to 
conserve and maintain genes, species and 
ecosystems, and for increased assess-
ment, study and systematic observation 
and evaluation of biodiversity interna-
tionally . lDRC-sponsored research will 
explore the pressures that lead to a re-
duction of biodiversity and incentives 
needed to encourage people to maintain 
it. The Centre has already been active in 
habitat protection, but it aims also to 
help forest dwellers maintain their liveli-
hood - for example by exploiting forest 
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products in an environmen-
tally sustainable way - and 
design their own habitat 
management institutions . 
Building on its experience in 
working with local groups , 
the Centre will ensure that 
the wishes of indigenous peo-
ple wi ll become a vital influ-
ence in decision-making that 
affects their future . lt has al-
ready supported th e Key-
stone Dialogue on Plant 
Genetie Resources and an international 
meeting on Global Resources and Local 
Knowledge in Biodiversity Preservation. 
Now it proposes a South-North lndige-
nous Peoples Conference, organized in 
co-operation with the Assembly of First 
Nations, to discuss issues of cultural and 
biological diversity as part of the Year of 
lndigenous Peoples. lt will also co-oper-
ate with Unesco Canada's Man and the 
Biosphere Program to develop informa-
tion systems of traditional ecological 
knowledge. 
The impact of biotechnology on biodi -
versity will also be studied, for example 
to ensure that the introduction of genet-
ically-modified organisms into the envi-
ronment is clone safely. Preservation of 
germplasm and the use of genetic re-
sources for development of new plant 
varieties will be another area of Centre-
2? sponsored research. And a project is 
planned on corporate strategy and pub-
lic policy in Latin America's bio -
technology industry, aimed at the 
development of safe procedures through 
adoption of voluntary codes of conduct. 
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A
few years ago , news media for 
months reported on the depressing 
odyssey of a garbage scow, laden 
with waste nobody wanted, that could 
find no place to dump its offensive 
cargo. The story symbolized a perva-
sive problem: how to dea l with the 
overwhelming burden of the by-prod-
ucts of modern civilization. 
Tremendous growth of technology and 
population - plus over-consumption -
have given ri se to enormous disposai 
problems involving so lid wastes, taxie 
chemicals and radioactive wastes. Again 
the South suffers most from these, be-
cause Third World countries have fewer 
resources - and li ttle political will -
with which to cape. The North not only 
produces most of the waste, but some-
times tries to foist off some of it on the 
South, where it may find a ready market. 
For exampl e, the tin y Wes t African 
country of Benin accepted haza rdous 
wastes at $3 a ton that would have cost 
the country shipping them US$2 ,000 to 
incinerate in the USA or Europe. 
Municipal solid wastes include domes-
tic refuse , commercial and institutional 
wastes, street sweepings and construc-
tion debri s. ln many developing coun -
tries, more than 90% of urban waste 
remains untreated prior to di sposai. By 
the end of thi s century, one billion 
people will be unable to rid themselves 
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of such garbage because they will Jack 
sufficient solid waste di sposai services. 
This can lead to serious , long-term pol-
lution of land , air and water. lt wi ll 
probably also lead to bacterial and par-
asi tic infections , the worst sufferers 
being the urban poor. 
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Agenda 21 says that as many as 5 mil-
lion people, 4 million under the age of 
5, die each year from waste-related dis-
eases. The waste problem is particularly 
severe in the rapidly growing siums of 
the developing world , where popula-
tion densities and health risks are high , 
public awareness of the hazards of un-
controlled disposai is low, and the con-
seq uen t need for municipal waste 
disposai services is the greatest. These 
hea lth and enviro nm ental effects , 
moreover, are felt far beyond the un-
served settlements themselves in the 
fo rm of water, land and air contamina-
tion and pollution over a wide area. 
"By the year 2025, with over 5.5 billion 
people expected to live in urban areas, 
waste generation is likely to increase 
some five-fold. This may be accompa-
nied by a decrease in the biodegrad-
ability of wastes , as more and more 
non-organic materials and industrial 
wastes are discharged into municipal 
waste facilities". 
A whole new approach to waste man-
agement is needed globally For the 
North, this calls for more rational con-
sumption - a trend away from the 
throw-away philosophy of recent years 
(wh ich increasingly is being copied in 
the South, where throw-aways are lit-
tering both ground and water). lt calls 
for si mpli fied product packaging. 
lt also calls for more stringent methods 
of monitoring, contrai and disposai of 
hazardous substances. For the South , 
data must be gathered first to assess the 
overall problem, education is required in 
the need for more rational waste disposai 
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methods , environmental management 
systems are needed and cost-effective al-
ternatives for productive processes, and 
training and capacity building must be 
provided in these areas. Also needed is 
recognition by governments and com-
muni ty leaders of the seriousness of 
waste and sanitation problems, and the 
political wi ll and policies necessary to 
solve them. 
"A strategy of waste prevention, mini -
mization and reutili zation should be-
come the foundation of ai l future solid 
waste management programs", says 
Agenda 21 . "Waste minimization ca n be 
achieved through modification of in-
dustrial processes and through changes 
in the design and use of products". 
ONE INDUSTRY'S WASTE IS 
ANOTHER'S RAW MATERIAL 
Developing countries ha ve special 
needs. For example, in the Philippines, 
disposai of industrial wastes is becôm-
ing a major concern because most pol-
lution control equipment and methods 
are too expensive for the national 
eco nomy . But rece ntly the Environ-
mental Management Bureau of the 
country's Department of Environment 
and Natural Resources, with assistance 
from McGill University's Geotechnical 
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dustrial waste recycling system. Cal led 
the lndustrial Waste Exchange, it pro-
motes the re-using of wastes in-house 
or transferring them to another indus-
try . Through this system , production 
residues from one industry become the 
feedstock of another. 
lndustrial Waste Exchange - Philippines 
(IWEP) provides the contact point be-
tween industries that want to exchange 
materials , and an information centre 
where they can obta in contact lists , 
technical information and waste-man-
agement assistance . IWEP's directory, 
published twice a year, provides coded 
and class ifi ed categories of products 
available. lnterested companies then 
negotiate directly for use or exchange 
of materials . Examp les are using 
pineapple pulp waste for fattening cat-
tle; waste shrimp heads in animal feed ; 
and gypsum waste in wallboard produc-
tion . Besicles being capable of reducing 
environmental pollution , the system 
can improve the economy through re-
source recovery , and reduce disposai 
and raw material costs. 
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TOXIC CHEMICALS 
AND RADIOACTIVE WASTE 
A particularly noxious aspect of the 
waste disposai problem involves taxie 
chemicals and hazardous wastes such as 
radioactive ones. UNEP estimates that 
worldwide, some 338 million tonnes of 
hazardous wastes are produced every 
year, 275 million of them in the United 
States and 25 million in Europe. Most 
of this over the years has been deposit-
ed in landfills or surface impound-
ments . Environment Canada says its 
latest figures ( 1988) show 6.3 million 
tonnes in Canada , according to the 
Canadian definition of hazardou s 
wastes. Out of 32,000 potentially dan -
gerous sites in the United States, 1,200 
need immediate remedial action with 
cleanup costs estimated at $100 billion. 
Thousands of unsatisfactory sites have 
also been found in the Netherlands , 
Denmark and Germany. Canada is cur-
rently in the process of drawing up a 
list of so-called contaminated sites, but 
has not yet established a number. 
Of the approximately 100,000 com-
mercial chemicals - between 1,000 
and 2,000 of which are newly added 
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each year - many are known to be 
dangerous and have polluted and cont-
aminated food and the environment. 
Yet no toxicity data even exist for some 
77% of 3,350 pesticides, 88% of 3,410 
cosmetics, 72 % of 1,815 drugs, 81 % of 
8,627 food additives, and 90% of many 
thousands of other chemicals, accord-
ing to UNEP. 
Agenda 21 says that gross chemical con-
taminations, grave ly damagi ng human 
hea lth , genetic structures , and repro -
ductive capacity, as well as the overall 
environment, have occurred in recent 
years in a number of countries . lt calls 
for an international strategy to be de-
veloped for the environmentally sound 
management of hazardous wastes, in -
volving four priorities: 
1. Prevent and minimize such wastes. 
2. Promote and strengthen instutional 
capacities in their management and 
improve knowledge about th eir 
health and environmental effects . 
3. Promote and strengthen interna-
tional cooperation in management 
of their transboundary movement. 
4. Address the problem of 
illegal traffic in haz-
ardous wastes. 
IDRC has helped protect de-
veloping country peoples 
from the health hazards of 
noxious chemicals and other 
substances through its sup-
port of national poison infor-
mation centres in Sri Lanka, 
Egypt and Uruguay. lt has 
also fostered the exchange 
of data and information be-
tween them. 
Radioactive wastes are gen-
erated in nuclear power sta-
tions and in applications 
such as use of radionucleides 
in medicin e, research and 
industry. Risks from these 
vary from very low in short-
lived, low-level wastes up to 
very great in high-level 
wastes. Nuclear power pro-
duction worldwide generates 
annually about 200,000 cubic metres of 
low- and intermediate- level waste and 
10 ,000 cubic metres of high-level 
waste, as well as spent nuclear fuel des-
tined for final disposai. The volumes 
increase as more nuclear power stations 
corne into operation, as others reach 
the end of their life cycle and must be 
decommissioned , and as the use of ra-
dionucleides increases. Development of 
nuclear weapons poses another order of 
risk, which appears to be growing as 
more countries attempt to acquire such 
weapons . The potential risk to the en-
vironme nt from the possible use of 
such weapons is nothing short of cata-
strophic . 
Agenda 21 says ail countries generating 
radioactive wastes must adopt an inte-
grated approach to their safe manage-
ment, storage and disposai , in order to 
protect both human health and the en-
vironment. Such an approach should 
minimize the generation of such wastes 
and provide for their safe process and 
disposai. 

T o become a reality, sustainable de-ve lopm ent depends on peo pl e. What is needed is what UNCED 
ca ll s "a soc ial partnership that makes 
use of contributions of ail peoples and 
assures that each will share the bene-
fits". Croups identified as especially im-
portant in this process are wo men , 
yo uth , indi ge nous peo pl e, NGOs , 
farmers , local authorities, trade unions, 
business and industry and scientists and 
technologists . 
For these groups to promote susta in-
able development concepts, th ey must 
be knowledgeable about the principles 
involved. This cal ls fo r dissemination 
of information and education . Agenda 
21 makes it clear that it is essential to 
inco rporate sus tainable development 
co ncepts into ail levels of educati on 
and for ail groups of society . This 
requires the development of new and 
alternative teaching methods and more 
community in vo lvement - and per-
haps co nt ributi ons from indi genous 
peoples and NGOs. 
What this means is no Jess than a thor-
ough re-orientation of education to-
wards sustainable development. lt also 
mea ns an urgent speeding-up of the ed-
ucational process. "Covernments should 
strive to ensure, by the year 2000, uni -
ve rsai access to basic education and 
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reduce current adult illi te racy rates by 
at least 50% ". This mi ght involve the 
fo ll owing: 
• Preparation or updating of national 
strategies for envi ronmental and de-
velopmental education. 
• Design of envi ron menta l activity 
workplans by schools and their in-
corporation in curricula. 
• Gove rnment support of university 
activities and networks, and estab-
lishment of centres of excellence for 
interdisciplinary research and educa-
tion on environment and deve lop-
ment issues. 
NEEDED: A NEW 
ENVIRONMENT AL ETHIC 
For many reasons , the ge neral public 
and political leaders to a large extent 
remain unaware of the inter-relatedness 
of human activities and the enviro n-
ment. Ge nera ti ons in the West were 
taught that man held domi nion over ail 
he surveyed, and that nature was some-
thing to be subdued. The North's en-
trepre neu rial ethi c taught that profit 
resulted from exploitati on of natural re-
sources. Faith in modern sc ience and 
technology te nded to denigrate tradi-
tional knowledge and the contributions 
of indigenous peoples. 
More recent di scove ri es , such as the 
finding of chemical pesticide residues 
in animais in remote parts of the world 
where they have never been used such 
as Canada's Arctic regions, and the ap-
pearance of an ozone hole over the dis-
tant Antarctic produced by chemica ls 
dissemi nated thousands of mil es away, 
have begun to change popular concep-
tions . But more - and more accurate 
- informa tion must still be promulgat-
ed about the idea that we ai l inhabit 
the same small planet and are ail sub-
ject to the ills any of us inflict on it. 
Thus there is a need for promotion of 
public awareness of the fragi li ty of the 
Earth and the interre latedn ess of its 
species and ecosystems. Even more ur-
gent is the need fo r quick action to en-
sure our own surviva l. 
Trai ning of people to make the transi-
tion to a more sustainable world is also 
needed: this involves encouragi ng ail 
sectors of soc iety to include an envi -
ro nmental management component in 
releva nt training activities . Govern -
ments , industry, trade unions and con-
sumer groups can ail help promote an 
understa nding of the inter-relati onships 
between a good environment and good 
business pract ices, and integrate this 
into their action plans. 
EMPOWERING WOMEN IN INDIA 
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Education in sustainable development 
requires the training of teachers, sc ien-
tists, business people, government offi-
cia is and the public generally in its 
basic concepts. 
WOMEN AND THE 
ENVIRONMENT 
Women perform a crucial role in sus-
taining the environment, particularly in 
some developing countries where they 
bear the major burden in agriculture . ln 
Canada, women comprise 60 % of the 
environmental movement. Yet this role 
and their real and potential contribu-
tion to economic development and po-
li tical decision-making continue to be 
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inadequately addressed . Women and 
children are often, indeed, the first to 
be affected by both poverty and 
environmental degradation . 
"Women's work in communities direct-
Jy dependent on the local environment 
is often unrecognized and underval -
ued", says Agenda 21. "ln many coun -
tries , women sustain close interactions 
with nature in performing their mul -
tipl e roles, with lasting environmental 
implications. These women are man-
agers of natural resources on a practi-
cal , day-to -day basis , have extensive 
know ledge of loca l ecosystems and 
hence can play a major role in conserv-
i ng biodiversity and protectin g the 
environment. Women make up a sub-
stantia l number of the world's food 
producers, and in general take the main 
role in procuring, managing and utiliz-
ing fue l and water resources ... Ensuring 
sustainab le development requires 
women's empowerment and their full , 
equa l and beneficial involvement in de-
cision-making processes related to (it)". 
LEADERSHIP TRAINING 
IDRC aims to help increase the 
educational and training capacities of 
developing countries in sustainable 
development . A major activity in this 
regard will be its collaboration with the 
Rockefeller Foundation in its Environ -
ment Leadership program , aimed at 
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producing the cadres of managers and 
technicians who will be responsible for 
implementing the changes called for by 
Agenda 21. lt wi ll also undertake a 
long-term , multidisciplinary research 
and training program to investigate the 
relationship between the environment 
and the economy, initially in Southeast 
Asia. This wi ll examine such issues as 
the effects of economic growt h and 
economic policies on the environment 
and, conversely, the effects of environ-
mental measures on the economy. 
IDRC supports local authorities , 
NGOs, workers' groups, unions and pri-
vate enterprises in sustainable develop-
ment through information sharing, 
capacity-bui lding, education, and ap-
plied research. One examp le is an 
IDRC-funded project in the small Mexi-
can vi ll age of Cheranatzicurin , which 
has allowed it to manage its own forest 
resources , thus slowing down environ-
mental degradation . Another is the 
Centre's funding of the acquisition of 
technical literature in the Thai language 
in Laos and the expansion plans of the 
national scientific and technological 
documentation and information centre. 
A third example linked the strengths of 
Canada and China in the development 
of a new wood-processing technique 
that may help save China's forests yet 
sti ll meet its grow-
i ng demand for 
timber. "Finger-
jointing" involves 
joining pieces of 
small - sized lumber 
with adhesives to 
produce straight , 
long wood com-
modities such as 
ceiling beams. The 
IDRC project made 




To help local governments and com-
munities to attain Agenda 2 1 objec-
tives , IDRC wi ll first assist the 
Federation of Canadian Municipalities 
to create a data base of municipal re-
sources and innovations. 
IMPROVING NGO COMMUNICATIONS 
Then, in coll aboration with municipal 
experts from both developed and de-
veloping countries, the data base will 
be used to help the International Coun -
cil for Local Environmental Initiatives 
to produce an Agenda 21 manual. 
CHILDREN AS AGENTS 
OF CHANGE 
Children , who in many developing 
countries comprise nearly half the pop-
ulation , are hi ghl y vulnerable to envi-
ronmenta l degradation , suffering for 
example from retarded mental develop-
ment and respiratory damage from air 
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pollution. But chi ldren ca n become 
agents of change in sustainable devel-
opment because they tend to share in-
formation among themselves and their 
parents. Attempts are being made to 
take advantage of this through a collab-
orative effort ca ll ed Chi ld-to- Child 
Education. 
ln recent years there has been increas-
ing recognition of the value of tradi-
tional approaches of indigenous 
peoples in such areas as the healing arts 
and agriculture, but their role in pro-
moting sustainable development has 
not been adequately assessed. Canadians 
are currently re-evaluating their own 
indigenous peoples' traditional knowl-
edge and contributions in many areas . 
IDRC is thus eminently placed to pro-
mote information links between the in-
digenous peoples of Canada and the 
Third World in such areas as land 
tenure issues, appropriate technologies 
and biodiversity. lt already has funded 
projects in indigenous knowledge -
for exa mple , rice-fish culture in 
lndonesia. The Centre also funded a 
works~op on indigenous knowledge in 
the Philippines in 1992. 

BETTER HOMES KEEP OUT 
THE BUGS - AND DISEASE 
people are least able to protect them-
selves against the health risks arou nd 
them. This creates a downward spiral : 
poverty, ill health , and environmental 
degradation . Sustainable development 
is seriously curtailed for peop le bur-
dened by disease and ill health . 
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G lobal probl ems such as cl im ate 
change and ozone depletion are the 
least of the worri es of the poor in the 
developing world , because every day 
they face the more pressing problems 
of lack of clean wate r, endemic di s-
eases, and shortages of food and wood 
for cooking. Yet their desperate need 
to cope with such a situation can worsen 
both their own problems and the global 
ones . Their exploitation of marginal 
lands impoverishes the soi! ; their daily 
hunt for firewood denudes the land of 
dwindling stocks of trees; and their 
attempts to make do without hygienic 
facilities pollutes the land while adding 
to their burden of disease. 
Hea lth and sustainable development 
are thus intimately connected, and new 
approaches to planning and managing 
health systems must be found to cope 
with the challenges presented by envi-
ronmental changes. For example, large-
sca le deve lopment initiatives such as 
hydroelectric dams and agroindustrial 
activities often lead to major environ-
mental disruptions such as deforesta -
ti on, water and air pollution , which 
create new health risks . Irrigation pro-
jects can enlarge the habitats of aquatic 
snails, which are the intermediate hosts 
for schi stosomiasis. And industrializa-
ti on can introduce new environmental 
hazards in the workplace. 
"Although sound development is im-
possible without a healthy population", 
says Agenda 21 , "most developmental 
activ iti es to some deg ree harm th e 
environment and so indirectly cause or 
exace rbate many hea lth problems . 
Underdevelopment is both the cause 
and effect of inadequate health in de-
vel opi ng countries . Meeting basic 
hea lth needs thus goes hand in hand 
with the alleviation of poverty , and 
should be seen as a contribution to it". 
National coordinated plans and moni -
toring mechanisms should be estab-
li shed in de ve lopin g countries for 
co ntrai of endemic communicable 
diseases such as malaria, diarrhoeal dis-
eases, hepatitis, sleeping-sickness (try-
pan oso miasis ), schistosomiasis , and 
onchocerciasis (river blindness), which 
take a heavy toi! , says Agenda 21 . But 
the way these diseases spread is deter-
mined by the social , cultural and eco-
nomic activities of the people as well as 
the ecosystems they inhabit, so such 
factors must always be considered in 
attempts to contrai them. 
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A NEW APPROACH 
TO HEALTH 
The traditional approach to attempting 
to solve health problems of the South 
has been biomedical or clinical. Yet 
much evidence exists to show that his-
torically, these have not been the most 
important determinants of health in the 
North. The great improvements in the 
health of populations have coi ncided 
not wit h medical or technological 
breakthroughs, but with hygiene and 
public health efforts promoted through 
social and political commitments. Thus 
the enormous reduction in infectious 
diseases in the industrialized countries 
had more to do with health education, 
sanitary sewage systems, pure water and 
sound housing than with antibiotics. 
lt is in the cities of the South that some 
of the greatest threats to health are 
found . Rapid growth there has out -
stripped the capacity to meet basic 
human needs , such as adequate in-
comes, balanced diets, healthy housing 
and services such as electricity, sewage 
and potable water. If municipal authori-
ties are unable to provide such basics , 
much Jess are they able to provide ade-
quate health services. 
Added to these hardships is pollution 
to an extent unknown in Northern 
cities, affect ing the health of millions. 
lndustry, energy production and trans-
portation contribute a major share of 
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COCONUT MILK FOR 
MALARIA CONTROL 
such pollution, and environmental pro-
tection regulations are almost unknown. 
LET THEM HAVE SMOG 
The irony is that because these activi-
ties are vital to economic growth , the 
attitude to pollution of many in the 
South has been quite different from 
those in the North - and understand-
ably so. Sorne 20 years ago, a Canadian 
economic consultant to the Tanzania 
lnvestment Bank wrote of lunching in 
the hills near Kampala , Uganda , with 
a group of his Ugandan counterparts 
who were involved in industrialization. 
Enjoying the verdant , clean view of 
Kampala, he asked one of his compan-
ions what he would like to see from that 
vantage point in 30-40 years' time. 




"He reflected for a moment, 
then gave me a deliberately seri-
ous, one-word answer: 'Smog"'. 
The Canadian said his story set 
a basic tone that must underlie 
any discussion of environmental 
protection issues: "For 99 barn 
and bred residents out of 1 OO in 
developing countries - perhaps 
999 out of 1,000 - in my expe-
rience want development at vir-
tua lly any price. And they want 
development now". 
This attitude has changed in re-
cen t years. Most developing 
countries now agree wit h the 
need for sustainable develop-
ment, as shown by their partici-
pation in formulating Agenda 
2 1. But the story, whi le outdat-
ed, makes a point. The industri-
alized countries came late to the 
realization that the "dark, Satanic 
hills" produced by commerce - and the 
human misery and environmental de-
struction they entai led - were a price 
tao high to pay for profits . Now, from 
the re lative ly wea lth y position into 
wh ich their industria l revolution has 
placed them , it is not tao difficult fo r 
them to take steps to avoid further pol-
lution while at the same time urging to 
others less wealthy to follow their exam-
ple. For Third World countries, which 
have yet to reach such a privileged posi-
tion , the decision is not so easy. 
ln the words of Agenda 21: 
'T he dilemma is to avoid or minimize 
conflicts between economic develop-
ment, necessary for the immediate im-
provemen t of human health , and 
environmental protection on which the 
long-term maintenance of hu man 
health critica lly depends Supportive 
environments for health have to be cre-
ated in urban settlements". 
IDRC he lps build the capac it ies of 
developing countries by improving the 
effectiveness , affordability and sustain -
ability of their existing health systems. 
For example, a project operating since 
1983 in Benin is developing a primary 
health-care system aimed at becoming 
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se lf-sustaining. ln this system vi ll age 
people are trained to perform specific 
tasks, such as taking a medical history 
and performing basic diagnostic and 
treatment tasks, and patients pay small , 
affordable sums for these services. If 
the diagnosis calls for competence be-
yond the capacity of these health -care 
providers , they refer patients to sec-
ondary or tertiary care facilities , as re-
quired. The project involves research 
into the use of various types of people 
to perform the medical services (includ-
ing fami ly members), different types of 
medical facility in which they can be 
performed, and various ways in which 
payment for them can be made. So suc-
cessful has the project been that coun-
tri es as far away as East Africa are 
asking the research group involved -
the Centre régional pour le développe-
ment et la santé (CREDESA ) - to 
teach them how they could set up such 
a system. 
One further step in making the system 
self-sustain ing is now being investigat-
ed. Although its patient fees are small , 
the patients are for the most part sub-
sistence farmers , with minimal incarne. 
Researchers are now seeking ways in 
which people could become able to af-
ford the fees - for example through 
more favourable bank loan terms -
and sti ll maintain local development 
activities. 
IDRC research funds also help establish 
hea lthier work environments. lts pro-
jects examine the health effects of 
omni -present chemicals such as agricul-
tura l pesticides and the effects of air 
po llution on respiratory diseases and 
children's growth. The Centre supports 
t he International Comm ission on 
Health Research for Development , 
which was established in 1987 to make 
recommendations on how research 
mi ght improve the health and well-
bei ng of people in the developing 
world. A task force and secretariat for 
the Commission were created in 1991 
to develop a strategy to achieve equity 
in health. More than 35 countries are 
currently working on such stra tegies , 
and IDRC proposes to ca l! an interna-
tional conference to consider creating a 
more permanent organization to help 
more countries adopt this approach. 
Recently, the Centre has begun to sup-
port "environmental health impact assess-
ments", to enable developing countries 
to determine before a large deve lop-
ment project is set in place, what effects 
it wi ll have on the health of people in 
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the region. ln the past, impact assess-
ments of development projects have 
rarely focused on health effects T oo 
often, these have been learned about too 
late , as for example with the spread of 
schistosomiasis after construction of the 
Aswan dam. 
Besicles being clone in advance of a pro-
ject, such assessments will be carried out 
by experts from developing countries 
themselves, not by those brought in from 
donor nations. This should make possible 
a more appropriate evaluation of the risks 
and benefits involved, and enable the 
people who will be directly affected to 
decide whether the price they will have 
to pay in human suffering is justified. 
Eight countries in the Amazonian region 
of South America have shown an interest 
in carrying out such assessments there. 
They will identify experts in key institu-
tions in the social sciences, environmen-
tal policy, economics and environmental 
health . These experts will train others in 
post-graduate courses. Eventually this 
group will help develop similar ones 
elsewhere, thus establishing a worldwide 
network of developing country environ-
mental health impact assessment teams. 
Coping with environmental changes in-
volves dealing with the effects of natural 
disasters, such as earthquakes, droughts, 
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floods and hurricanes, the frequency and 
severity of at least some of which appear 
to be increasing as a result of human 
activity . Large numbers of people in 
Central America live , vulnerably, in 
makeshift shacks unable to withstand the 
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onslaughts of such disasters. IDRC has 
looked at these problems and recom-
mended stronger housing laws and co-
ordinated national emergency planning. 
Sometimes people from the South and 
the North can help each other with their 
health problems That's what is happen-
ing with simple, rapid water-testing meth-
ods developed by a network of scientists 
in Brazil, Chile, Egypt, Malaysia, Moroc-
co, Peru and Singapore. These helped 
Cree lndians in the Canadian community 
of Split Lake in northern Manitoba to 
cape with changing water quality. Now 
some Cree community members are plan-
ning to take the technology to indigenous 
communities in Chile. 
lt would be a mistake to suppose that the 
poor in developing countries are inca-
pable of protecting themselves or unwill-
ing to do so the fact is that they already 
live and cape under circumstances most 
people in the industrialized West would 
find impossible. Thus traditional knowl-
edge of preventive and curative practices 
can often be used to support modern 
medical means. 
POPULATION EDUCATION FOR 
THE MUSLIM W"ORLD 
A
genda 21 basically constitutes a 
call for revolution among ail the 
nations of the world: a revolution 
in attitudes towards human activities 
and the environment, in the way eco-
nomic growth is perceived, and in the 
way decisions about these are made. 
Such a revolution is absolutely neces -
sary if ail the world 's peoples are to 
have a decent standard of living capa-
ble of being sustained for generations 
to corne. 
"Sustainable development", stated the 
World Commission on Environment 
and Development in Our Common 
Future Reconvened, " .. . unites virtually 
ail human concerns: for security, a nour-
ishing environment, economic progress, 
democracy , international co-operation, 
and a safe future for our children. Thus 
is created a powerful global partnership 
which has never before been possible". 
The global partnership proposed by 
Agenda 21 requires the following: 
• Expenditures of vast sums of money 
- the estimate is $600 billion a year 
- most of it from the developed 
world. 
• Strengthening of national profes-
sional and institutional capacities 
in both the North and the South. 
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• Sharing of the North's storehouse of 
scientific and technological knowl-
edge with the South . 
• Estab li shment of international and 
legal agreements dealing with envi-
ronmental matters, taking account of 
the special needs of t he South , 
which have often been inadequately 
covered. 
• Strengthening of relevant institu-
tional arrangements at ai l levels , 
including governmental , non-gov-
ernmental and private organizations 
- and the United Nations system. 
On the question of money , current 
funding methods (and amounts) are ob-
viously inadequate , so research will 
have to be clone to find new ones. Pos-
si bi li ties include increased funding 
from multilateral development banks, 
bilateral assistance, debt relief, private 
funding and investment, transfers of a 
portion of military expenditures , and 
innovative financing such as debt-for-
nature swaps (the conversion of debts 
owed to foreign banks to financial sup-
port for environmental protection ef-
forts in the debtor country). Research 
must also be clone on how the resulting 
benefits should be distributed. 
HOW WILL THE WORLD PAY? 
The problem of debt relief urgently 
requires resolu tion . ln absolute terms , 
Third World debt is enormous. By the 
end of 1990, the 109 countries covered 
by the World Bank's Debt Recording 
System owed more than US$ l .34 trillion. 
That had grown from $67 billion 
20 years before, and from $572 billion 
in 1980. By 1988 , negative net transfers 
to developing countries reached $5 bil-
li on : that meant more principal and in-
terest was leaving these countries than 
was coming in as new finance . Such a 
reverse money flow from the South to 
the North was described as being like a 
blood transfusion from the sick to the 
healthy For Canada in 1988 , Lloyd 
Axworthy, Liberal Finance Critic, esti-
mated before a House of Commons 
committee a net flow-back (on interest-
bearing loans) from developing coun-
tries of about $1 .5 billion , which was 
"virtually the same 
amount we put out 
in foreign aid". The 
situation improved 
beginning in 1989, 
with positive net 
transfers of money 
to the Third W orld 
of $4 bill ion that 
year, $16 bi llion the 
next, and a project-
ed $ 11 .5 bi lli on in 
1991 . Yet Agenda 
21 calls for more 
expenditures on sus-
ta i na b le develop-
ment from the South 
as it does from the 
North . How will 
this be possible? 
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One possib le solu-
tion is to forgive the 
South 's debts . But 
even if the entire 
existing debt burden 
were forgiven , it has 
been estimated that 
would only amount to about two years 
of the cost of Agenda 21 . Another solu-
tion is to continue to break clown trade 
barriers with the North , to give the 
weaker economies of the South a better 
chance to spur their economies and to 
proceed with sustai nable development. 
But a rich source of funds exists in the 
developing nations themselves - the 
money they spend on armaments . 
Many Third World countries devote 
25-60% of their GNP on war or de-
fense expenditures . Even a quarter of 
the $ 1 trillion worldwide expend itures 
on armaments , diverted to environment 
and development, would be enough to 
meet most needs in these areas. 
GEARING UP 
T o acce lerate environmentally sound 
and sustainable development, develop-
ing countries will have to assess their 
national capacities and then form an 
action plan in partnership with interna-
tional donors. T echnology transfer wi ll 
form an important part of thi s plan . 
"Sustainable development requires the 
worldwide development and dissemina-
tion of technologies which are both en-
vironmentally sound and safe to use", 
says Agenda 21 . "Their development 
shou ld be achieved through a long-
term partnership and cooperation, in-
volving joi nt efforts by enterprises and 
Governments as suppli ers of technology 
and its recipients. ln such a partnership, 
attention should be given to the transfer 
of environmentally sound technologies 
both from developed to developing 
countries, as well as from developing to 
developed countries and among devel-
opi ng countries . Environmentally 
sound technologies should be compat-
able with nationally determined socio-
economic, cultural, and environmental 
priorities". 
But the question of technology transfer 
raises a number of problems unresolved 
by Agenda 2 1: what will be the effects of 
environmentally-sound technology on 
employment, for example, or on income 
distribution , or on gender concerns? 
How wi ll the technologies be main -
tained ? These subjects require research . 
More and better information wi ll be 
needed to achieve these goals. Devel-
oping countries in general Jack the ca-
pacity to access, co ll ec t and analyze 
information. There is a serious gap in 
the availability, quality and accessibility 
between deve loped and deve lopin g 
coun tries. This gap will have to be re-
duced by improvi ng the South's access 
to scientific and technological informa-
tion and to the technology itself. The 
South has its own indigenous technolo-
gies, however: these should be main-
tained and promoted as well. 
A first step mi ght be to set up regional 
clearing houses to link existing national , 
regional and international in fo rmation 
systems on alternative technologies for 
environmentally sound development. A 
collaborative network of research centres 
on environmentally sound technology -
comparable to those of the Consultative 
Croup for International Agricultural 
Research - might also be established. 
Training of decis ion-makers in using 
information is needed, as is the tech -
nology fo r access to the in formatio n 
and the capacity to manage it. 
IDRC is well-placed to assist the South 
in ail these areas: over the past 20 years 
it has supported more than 600 devel -
op men t information projects in 95 
countries, many focused on specific en-
viro n ment and deve lo pm ent issues 
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identi fied in Agenda 21. As a new initia-
tive , it plans to create an interactive 
Electronic At las for Agenda 21 , which 
will display information in an electron-
ic format hi ghlighting global change. 
lt also plans to help bui ld the Uni ted 
Nations Development Program's Sus-
taina ble Development Network, link-
ing key actors to each other and to the 
source of in forma tion they require to 
implement the sustainable 
development activities 
proposed in Agenda 21 . 
IDRC's contri bution will 
beg in with des ign of a 
"starter kit" for develop-
i ng countri es . Finall y, 
the Centre wi ll produce 
the UNCED Archives in 
compact di sk fo rm, con-
taining the equivalent of 
more than 40,000 pri nted 
pages of official documen-
tation from the Earth Summit. This CD-
ROM wi ll help developing countries to 
implement Agenda 21. 
LAW AND EDUCATION 
Agenda 21 ca lls for the establishment 
of a new international law of susta in -
able development, reconciling develop-
ment and environmental concerns . lt 
proposes that developing countries be 
given fi nancial and technical assistance 
to enable them to participate effectively 
in the elaboration of this law, and to im-
plement sustainable development oblig-
ations they have subscribed to by treaty. 
Agenda 21 urges ail countries to increase 
re-orientation of education towards sus-
tainable development, and to increase 
public aware ness and training in thi s 
fie ld . "Education is perhaps the single 
most important influence in changing 
attitudes and be-
haviour, promo-
ti n g eco nomi c 
growth and rais-
i ng the quality 
of life, provi d-
ing the knowl -
edge and skills 
that produce 
jobs and in -
crease produc-
tivity", it says . 




ce rn s into ail 
levels of educa-
tion, from basic 
to tertiary, and 
for ai l groups of 
society". 
ln addition ," governments should strive 
to ensure , by the year 2000, universal 
access to basic education and reduce 
current illiteracy rates by at least 50%". 
Promotion of public awareness is 
another priority. Public sensitivity to en-
vironment and development problems 
must be increased, along with a sense of 
persona! responsibil ity and greater moti-
vation and commitment to sustainable 
development. Traditional education has 
failed to make people generally aware of 
the in ter-relationship between them and 
other species, or about the complex ity 
of the ecosystem as a whole. The result 
has been the cavalier treatment of the 
earth's resources that has led to the cri sis 
that precipitated Agenda 21 . 
And fin al ly, train ing must be empha-
sized to develop the human resources 
that will facil itate the transition to a 
more sustainable world. 
SELF-INTEREST: THE 
GREATEST MOTIVATOR? 
ln an article entitled "From Welfare State 
to Sustainable State" in the December, 
1992 issue of the journal Ecodecision , 
Jurgen Schmandt described how history 
shows that change initiated fo r persona! 
gai n rather than for the common good 
ulti mately proves soc iall y useful. He 
gives as an example the industrial revo-
lution of 1750-1 850, which despite the 
wea lth it brought was slowly recog-
nized as non-sustainable because of its 
soci all y undesi rabl e effec ts. He then 
shows how the "second" and "third" in-
dustrial revolutions have also brought 
policy responses from governments in 
Western nations designed to offset the 
disadva ntages the revolutions brought 
about. (The "second" industri al revolu-
ti on he defines as spanning rou ghly 
1860- 1960 and based on technologies 
such as steel, electri ci ty, the intern ai 
combustion engine and telegraph/tele-
phone communi cat ions. The "thi rd" 
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revolution, still un fo lding, is built al-
most entirely on sc ience- based tec h-
nologies such as synthetic chemicals, 
nuclear physics, mi cro-electro nics , in -
formation science and genetics). 
"T oday susta inable development is the 
most urge nt and demanding task con-
fronting the internati onal community, 
national governments, and state and 
loc al age nc ies", Sc hm andt wr ites. 
"Many issues converge , and ail have 
one common root: our very success in 
marshall ing science and technology as 
powerful engin es of growt h and 
progress . Here the analogy with the in -
du s t ri al revo lu t io n is part icul arl y 
strong. We continue to seek immediate 
rewards. That progress has a downside 
is recogni zed only reluctantly, and we 
prefer to delay acti on on thi s part of 
the agenda as long as possible" 
But the pro blems we face today are 
more difficu lt than those of the past, 
Schm and t says : eco log ica l di sas ter 
could mea n the end of modern human 
Soc iety; we don't know enough about 
ozone depletion, global warming and 
pollution and time may be running out 
to stop these. ln addition, our capacity 
to act globally is slow and cumbersome. 
What is Schmandt's answer? 
"Self- in terest must be linked to global 
change", he says . "Self- interest remains 
the most powerful incentive fo r action. 
The most immediate task, therefore, is 
to understa nd bet ter the linkage be-
twee n problems at home and the larger 
issues confro nting humanity. The sus-
tainable state, if we can build it, must 
begin wi th linking self- interest in im-
provi ng local and global condi tions to 
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